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748 Abstractsknown to stabilize the vascular wall highlighting the
important role pericytes play in vascular homeostasis. In
addition we show for the ﬁrst time that pericytes do not
only react to stretch but are sensitive to direct shear-stress.Effect of Intensiﬁed Decellularization of Equine Carotid
Arteries on Scaffold Biomechanics and Cytotoxicity
U. Böer, L.G. Hurtado-Aguilar, M. Klingenberg, S. Jockenhoevel,
A. Haverich, M. Wilhelmi
Hannover Medical School, Germany
Introduction: Decellularized equine carotid arteries (dEAC)
are suggested to represent an alternative for alloplastic
vascular grafts in haemodialysis patients to achieve vascular
access. Recently it was shown that intensiﬁed detergent
treatment completely removed cellular components from
dEAC and thereby signiﬁcantly reduced matrix immunoge-
nicity. However, detergents may also affect matrix compo-
sition and stability and render scaffolds cytotoxic.
Methods: Intensively decellularized carotids (int-dEAC)
were evaluated for their biomechanical characteristics (su-
ture retention strength, burst pressure and circumferential
compliance at arterial and venous systolic and diastolic
pressure), matrix components (collagen and glycosamino-
glycan content) and indirect cytotoxicity (WST-8 assay) and
compared with native (n-EAC) and conventionally decellu-
larized carotids (con-dEAC).
Results: Both decellularization protocols led to comparable
reduction of matrix compliance (venous: 32.2% and 27.4% of
n-EAC; p < 0.01 and arterial: 26.8% and 23.7% of n-EAC,
p < 0.01) but had no effect on suture retention strength and
burst pressure. Matrix characterization revealed unchanged
collagen contents but a 39.0% (con-dEAC) and 26.4% (int-
dEAC, p < 0.01) reduction of glycosaminoglycans, respec-
tively. Elastine ﬁbres were scattered and less wavy in both
dEAC. Cytotoxicity was not observed in either dEAC matrix.
Conclusion: Thus, even intensiﬁed decellularization gener-
ates matrix scaffolds highly suitable for vascular tissue en-
gineering purposes, e.g. the generation of haemodialysis
shunts.Impact of Thoracic Endovascular Aortic Repair on Pulsatile
Aortic Changes
F.J.H. Nauta, G.H.W. van Bogerijen, C. Trentin, M. Conti, A.V. Kamman
, F.L. Moll, J.A. van Herwaarden, F. Auricchio, S. Trimarchi
Thoracic Aortic Research Center, Policlinico San Donato IRCCS, University of
Milan, Italy
Introduction: The thoracic aorta experiences high hemo-
dynamic forces and shows signiﬁcant aortic pulsatile
changes during the cardiac cycle. Thoracic endovascular
aortic repair (TEVAR) may cause modiﬁcations to this dy-
namic condition, which may vary based on the aortic dis-
ease. Analysis before and after TEVAR, may help to evaluate
the impact of stent-grafts on aortic pulsatile changes and its
implications on post-TEVAR thoracic aortic behaviour.Methods: Custom developed software and dynamic CT
imaging were used to quantify aortic radial expansion and
elongation during the cardiac cycle, together deﬁned as
aortic pulsatile changes. Through the assessment of the
aortic vessel centreline, diameter and area changes were
measured at the level of the sinotubular junction (level A), 1
cm proximal to the brachiocephalic trunk (level B), left
subclavian artery (LSA, level C), 10 cm distal to LSA (level D),
20 cm distal to LSA (level E), and celiac bifurcation (level F)
(Figure 1). Two patients treated with TEVAR for type B aortic
dissection, of whom one affected by Marfan syndrome, one
with thoracic aortic aneurysm and one healthy control
subject were analysed. Aortic elongation changes, including
length ascending aorta (L1), length aortic arch (L2), length
descending aorta (L3), and total length (L) (Figure 1), were
measured pre- and post TEVAR.
Results: In all patients two stent-grafts were implanted. Pre-
and post-operative radial expansion and elongation changes
were visualised during the cardiac cycle. Pre-operative
aortic pulsatile changes were more evident in the patient
with Marfan syndrome, in particular in the ascending aorta.
After stent-graft placement, a trend of overall increased
aortic pulsatile changes was observed, with aortic elonga-
tion marked proximally to the stent-graft (Figure 2).
Conclusion: The aortic pulsatile changes were overall
increased after TEVAR, in particular aortic elongation proxi-
mally to the stent-graft. This study represents an initial
investigation for understanding the impact of TEVAR on both
aortic elongation and radial expansion. Further studies are
warranted to understand if these observations may have
implications for patient selection, stent-graft sizing, design,
durability, and prevention of TEVAR related complications.CCL5-dependent Mediation of Transplant-induced
Atherosclerotic Lesion Formation in the Aorta
Z. Rowinska, E. Liehn, N. Gerdes, C. Weber, A. Zernecke
Department of Vascular and Endovascular Surgery, Düsseldorf University
Hospital, Germany
Introduction: The CCL5 chemokine plays an active role in
the initiation of inﬂammation, and by recruiting monocytes
to sites of atherosclerotic lesion growth is critically involved
in atherosclerosis. A function of CCL5 in circulating cells
versus resident vessel wall cells in atherosclerosis within
transplanted aortic segments has not yet been examined.
Methods: We have orthotopically transplanted infrarenal
abdominal CCL5/Apoe/ aortic segments into Apoe/
 mice and Apoe/ aortas in CCL5/ Apoe/ mice
(n¼ 4-6 mice) (anastomosis time 22 min). After 4 weeks, the
intimal plaque size in the region of the transplanted aortawas
analyzed in serial sections, and the plaque macrophage
assessed by immunohistochemical staining.
Results: Deﬁciency of CCL5 in vascular cells of the trans-
planted segment (transplantation of CCL5 Apoe/ aortas
into Apoe/ mice) entailed a reduction in the formation
of atherosclerotic plaques and the accumulation of macro-
phages, compared to the deﬁciency of CCL5 in circulating
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Conclusion: These results indicate that CCL5 expressed in
cells of the vascular wall plays an important role in the
recruitment of monocytes / macrophages to transplanted
vessels and may thereby contribute to the development of
atherosclerotic lesions after aortic transplantation.Endogenous Toll-like Receptor 4 Deletion Signiﬁcantly
Improves Wound Healing in a Murine Model of Diabetic-
ischaemic Ulceration
M.J. Portou
University College London, UK
Introduction: Diabetic foot ulceration is a multifactorial,
common and challenging complication of diabetes. Between
15% and 25% of diabetics develop ulceration in their lifetime,
leading to a 20 times greater risk ofmajor amputation.There is
increasing recognition that toll-like receptor 4 (TLR4) medi-
ated inﬂammation is involved in the systemic pathogenesis of
diabetes andmay contribute to impairment ofwound healing.
We have previously shown in vitro that hyperglycaemia and
ischaemia act synergistically to impair ﬁbroblast function and
survival via the pro-inﬂammatory MyD88-dependent pro-in-
ﬂammatory TLR4 pathway. Here, we aim to study the effect of
TLR4 knock-out (KO) on wound healing in a murine diabetic-
ischaemic model of hindlimb ulceration.
Methods: Diabetes was induced in wild-type (WT) and TLR4
KO C57BL/6 male mice by intra-peritoneal injection of low-
dose streptozocin (STZ 50mg/Kg/day for 5 days) and was
conﬁrmed at day 14 by tail capillary blood sampling (BM of
>16mmol/l). Glycosuria was monitored with weekly urinal-
ysis. Hindlimb ischaemia was induced by femoral artery
ligation at four weeks post STZ, and a full thickness 4mm skin
wound inﬂicted below the knee.Wound healingwas assessed
via digital planimetry at days 3, 7 and 14 post surgery.
Results: Diabetic-ischaemic wounds demonstrated signiﬁ-
cantly impaired wound healing compared to diabetic non-
ischaemic, ischaemic non-diabetic or non-diabetic, non-
ischaemic wounds at day 14 (p < 0.05). There was no sig-
niﬁcant difference in healing rate between diabetes only
and ischaemia only wounds. Diabetic-ischaemic wounds in
TLR4 KO mice demonstrated signiﬁcantly improved healing
rates compared to those in WT mice at days 7 and 14. 67%
of wounds were completely healed in TLR4 KO mice
compared to 0% in WT mice by day 14.
Conclusion: Our in vivo model demonstrated signiﬁcantly
impaired wound healing in diabetic-ischaemic animals. In
WT animals, no hind-limb wound had completely healed at
day 14, suggesting this is a successful model of chronic
diabetic ulceration. In TLR4 KO mice, a signiﬁcant and dra-
matic improvement in the healing of diabetic-ischaemic
wounds was observed.
We conclude that endogenous TLR4 deletion confers a
beneﬁcial effect on wound healing in diabetic-ischaemic
conditions in vivo, and suggests a potential therapeutic role
for TLR4 antagonism in chronic diabetic ulceration.Pericytes and OPG/RANK/RANKL Triad Contribute to
Osteoid Metaplasia Formation in Femoral Arteries
T. Quillard
INSERM UMR957, France
Introduction: Arterial calciﬁcation, a process recapitulating
bone formation, represents an independent risk of cardiovas-
cular morbidity and mortality and dramatically impacts open
and endovascular procedures and outcomes. Research efforts
have mainly focus on the coronary and carotid arteries, which
are paradoxically less predispose to calciﬁcation than other
arterial beds. Clinical and mechanistic data regarding calciﬁ-
cation structures in femoral arterial territory remain scarce.
Methods: Femoral and carotid endarterectomy samples as
well as clinical data, and plasma of a cohort of patients
were harvested prospectively. Histological analysis charac-
terized the extent and nature of calciﬁcations present in the
lesions. ELISA and cell culture assays were conducted to
understand the cellular and the molecular mechanisms
underlying the formation of bone-like tissue in the lesions.
Results: Twenty-eight of the 43 femoral plaques (65%)
displayed bone-like arterial calciﬁcation, named osteoid
metaplasia (OM), characterized by osteoid matrix, and os-
teocytes surrounding bone marrow-like formations. OM
was much less frequent in carotid arteries (14%). As in
bone, osteoprotegerin (OPG) e a key inhibitor of osteoclast
differentiation e was signiﬁcantly associated with the
presence of OM (p ¼ 0.036). Likewise, a high plasmatic
OPG/ Receptor Activator of NFk-B Ligand (RANKL) ratio
signiﬁcantly associated with the presence of OM
(p ¼ 0.027). The histological analysis showed an enriched
presence of pericytes in OM+ lesions. In vitro, human pri-
mary pericytes secrete considerable amounts of OPG and
can actively participate to calciﬁcation through their dif-
ferentiation into an osteoblastic phenotype. In addition to
this direct effect, pericytes can also indirectly regulate tis-
sue mineralization via an OPG-dependent inhibition of
CD14+ cell osteoclastic differentiation.
Conclusion: Our results show that bone-like arterial calciﬁ-
cation (OM) is highly prevalent at the femoral level. At the
cellular level, pericytes are associated with the presence of
OM. Pericytes are able to undergo an osteogenic differen-
tiation, and indirectly regulate activity of osteoblastic and
osteoclastic precursors by secreting OPG.
Altogether, this study demonstrates the active implication
of pericytes and OPG/RANKL/RANK triad in bone-like arte-
rial calciﬁcation in femoral arteries.Arterial and Venous Invasion after Intraluminal Injection
of Oral Bacteria (P. gingivalis) in a Rat Model shows
Buerger Disease Pathology
T. Iwai, H. Terasaki, A. Aoyama, Y. Izumi, M. Umeda, S. Heima,
Y. Inoue, M. Fujiwara
Tsukuba Vascular Center, NPO Buerger Disease Research Institute, Japan
Introduction: Porophyromonas gingivalis (Pg) is one of the
most representative oral bacteria found in periodontal
